PCT 



a m * m ® 




(si) mwMwtftmi 




(ii) m^mm^r 


WO00/53563 


C07C 59/92, 69/738, 403/20, 403/24, C07D 213/79, 


Al 


213/80, 307/32, 307/58, A61K 31/12, 31/122, 31/192, 








31/216, 31/341, 31/455, A61P 3/10, 9/10, 9/12, 35/00, 
37/00, 37/06, C07K 14/765 




(43) ®%&mB 


2000^9^14 0(14,09.00) 



(2i) a^ass^ 

(22) 

(30) ffi5fe#rr~* 

^¥11/106996 



PCT/JP00/01497 



2000^3^13 0(13.03.00) 



1 999^3 Jl 11 0(11.03.99) 



JP 



(71) mmx (*la$r^<1--<To^i^H^ov^T) 

(NUCLEAR RECEPTOR RESEARCH LIMiTEB)[JP/JPj 
T213-0033 #^;HmJHl^rf7ia^ET^l877#i&26 
Kanagawa, (JP) 

(INSTITUTE OF RESEARCH AND INNOVATION)[JP/JP] 
TH3-0034 mM«5^E^&lTi6#8-?- Tokyo,(JP) 

(72) %W%;&£Xf 

(75) %w%/mmA (*m\co^x<n&) 

0tt^ii(TAMURA, Gakuzo)[JP/JP] 

T 143-0023 )fCM3ff*BIH:Uj£2TB17#12-^ Tokyo, (JP) 

£j$^*t(ANDO, Kunio)[JP/JP] 

T2i3-oo33 ft&m)mftm»&Tfcmi*imm6 

Kanagawa, (JP) 



Hlf£fc~(MAGAE, Junji)[JP/JP] 

f 302-0034 }£&m®#rfTFgg4-8-7-108 Ibaraki, (JP) 

(74) ftSA 

l±#-;fc, ^(SHAMOTO, Ichio et al.) 

T 100-0004 K^ = fftBEAWrTS2#l-^ 

£r*:W ^20612 ^TV^7m&®&#®m Tokyo, (JP) 

(81) ffi^B AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CA, CH, CN, CR, CU, CZ, DE, DK, DM, DZ. EE, ES, FT, GB,-GD f 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZW, mMftft (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), 
OAPI^ff (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, 
SN, TD, TG), ARIPO^ffr" (GH, GM, KE, LS, MW, SD, SL, SZ, 
TZ, UG, ZW), ex- y *sT *Mf (AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM) 



(54)Title: NOVEL LIGANDS OF NUCLEAR RECEPTORS PPAR'S 
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(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascofiiranone; and ascofuranone homoiogs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by C, 15 alkyl 
C W3 alkenyl, CH 2 COOH, CH 2 COO(C M5 alkyl), C(C=0)(C M5 alkyl), C(=0)(CH2) M3 COOH, nicotinoyl, isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 



(57)H$J 



Z ^ 7 7 y > (Ascofuranone) ; t(/|I77 n 7 7 7 

(Ascochlorin) [rI li£ ffc T* fe o T , 'P ft < b i> * is /U 
T/lsTt K A ft £ # L , g|t/w>^7^f t K £fl 3r o 2 fisovxii 
4ft<7)7k^g(7)zkl£^, C,^sT/l^/l^L<i2y/u/r~,i^ c H 2 
COOH, CHiCOOC.h»7^'*/K c (= 0)C ims7/^;K 
C (= O) (C H 2) ,^, 5 C O OH, s{y-zi^;jjut$ 

J: DilftSfiSSfc* 9«*£*iT^5ii&!EIPJi£fc ; ^ 
<CS»iO»R*ix5{b^*-efc5, i^!)t7 p ^pPAR ( - 

— Ai|l5iS!lJE&#ttS*ft (peroxisome pro 1 i f era tor-act i vat 
ed receptors)) (0 y # ^ K * ft {fc 5 o 

/ x wt ft o fc ae> K , « ffl 1- 5 ^ b t? # 5 o 



AE T^y&fiSiiM 

ag 7^f^yr • y-y 

A L 7;1"<-T 

AM TAsJ-T 

at *-*hyr 

AU ^--^h7l)T 

AZ r^/Wi?+^ 

BA *X-r • -^u*;/ * zf e-*- 

B B '<A^< 
BE 

BF ^t-77y 
BG T 

B J ^t^ 

BR 75i?A> 

BY -<7/V-> 
CA 

CF fjfe77!l* 

CG za^r/- 
CH X 

CI =»- Hv/tfT-A' 
CM 

CN <PlH 
CR • V ii 

CU ^r^— /< 

CY *yo* 
CZ 

DE K-fy 

dk f/v-; 



DM 




KZ 




DZ 


LC 




EE 




L I 


y t^>->^*J> 


ES 




LK 


* y - yy£ 


F I 




LR 




FR 




LS 


uy h 


GA 




LT 


y YT^-T 


GB 




LU 




CD 




LV 




GE 




MA 


•=€■0 yz3 


GH 


r 


MC 




GM 




MD 


K^r 


GN 




MG 




GR 




MK 




GW 


*-7 • f -y-tf 






HR 




ML 




HU 




MN 




I D 




MR 




1 E 


7-< /w? > K 


MW 




I L 


^ 7 


MX 




I N 




MZ 




I S 




NE 




I T 


<<*y 7 


NL 




J P 


a* 


NO 




KE 


*-7 


NZ 




KG 




PL 




KP 




PT 




KR 


«E 


RO 





RU d^7 
SD 

SE ^|?x-fV 
SG 

SI *a r/^-T 

sk *d?7*7 

S L • 

SN -t^^Z/U 

SZ * V *SJ > K 

TD ^Y-K 

TG h-=r- 
TJ 

TM h/W*-**>- 

TR h/ua 

TT h 9 K • h/<^ 

tz ^>-»f=r 

UA 
UG 

US #S 

VN ^h-fA 

yu a.-=/-^^»y^r 

za mr^y^^fp® 
zw 



WO 00/53563 



PCT/JPOO/01497 



m m m 
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#f§BJfcL &fiU^7^-PPAR©U#>KRtf PPAR U-fey^-©U^>K 

io w^fe% 

m&&mMzf\zm&mm z^m? % mm^^mt^m^^-r % . x x □ < h , 

mrz>*t>-Xk <Dm mmts \z-dh. ^o^mmmz \mww$> % z. twt> 
friTztcc c n e> (Dmm&iivi^ > \tmmm \zw&rz> v-k7?-tmGLtz 
mzm&^oftfemmzm&L, m^o^ n^mzmmn > h a-jv-r % z. t 

\Z&r>£Mftmitnn'tZ><D'T?hZ>> ^U-fe7'^-^Zi-HT-5 DNA (Dftffi 

20 &mt72-mm\zm<^mmm^zz.tmn<bfr{zzntz. z. 
nzmm&K^ytimMMmzmczzfrwztcwziz. mmm^m^vm 
Mnizft&?zmftvt7$-\zMSTz>&m*&z>. M^ytm^Ltzmm 

'J ir 7 s * - fctemzmM LT®ftlz®ftL, - -o (0 'J -tr 7" ? -|wl±^'& Lfcz: 

(^-f-r-) £te^xm&ft<D*)i,^>mmumzM&L, m&?<Dmm%. 

25 Si£3>hD-;i<-f 5©T&£ 0 

^ T- |W) C >J -fe 7^ -m±tfMGT £ Y-t, gtzZ 'J iz 7^ - 
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*W v-^MTS 'J -fe:/* 0 5 S U -fe^-ttffiT%>«k^fe 
ttTtt&K K£/u£j&«U3V^ KX U-fe^-(RXR)tP?tfn««|^iJ-fe^ 

io (omit^mmt. tan^mtm u #sM(LDi)«wiK:ff«Et-«K L dl m 

R ldl fafc\zmnuxTU-)iMfct%mmx.z>z. mmm 
mtt.*mmLtt/w$rf> mtztcV). & ldl fa&&mmTz&Lmmn&Tmifi 

£»(VLDL)£&T£i±£^c&ofc^Sg-K^ 

25 ftmmmmfrziz, mm<ommmz^t>^m^fs.^m^%ft^^tiT^rc<o 
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1982 *Pfctt*38W#tt7;* 3 ^ p ij >0|^ % AS . 6 *t]E#ft^ M^y )> y 
Ltz (Agr. Biol. Chem. 46: 2865-69, 1982) . 1980 ¥tt&¥£A5 IgOfr© 

©«, *ffif»«©-r>zu>«5ttsitai-r*^o7-f^u-h crun**>* 

m©^7^Uv>^X>v^>^^(TZD)©^7 i ;Kb^t^-p^T^< 

© tzd lii^^sn, n iii^oi&itt-f >x u >ffiK»$m 
20 mnt-rz tzd ©m^tcj; oten^aiAfeo tzd ©m«^^^<^t- 

*ofc*t, fn7^H H©W5t*««H*tfc&oT^ffl»^3&t#WSnfc©T?* 
*. U^>H3FWft*WU-fe^^ (t-77>-'Jt^-) PPARatf* * 
D!7-f :7V-h«fcoT«H£fc$*i££;i3J&»5. TZD t> EFAR ©'J#>K£L 

Tafi^Hsao^&ttHLT^SRiigttjftt^snfeoTais. fpar 

25 □7^yu-h*tffFKo^-*+'>y-A*«»**, IFFH©lE:*:fb*B$rr* 
CtfcSfcA/fcSftT, A-^S/V-AltWaiSSttU-fe^- (peroxisome 
proliferator-activated receptors) t P?&n£ U -fe ^ 5 . £ □ y j y* 

6 ppar u*fe^-t©«a^fflK:o^T*w*tfftonfc©Tr**. *-©j&il 
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tzd oefw*BijjattefijgteiiBieiT»Ov tzd ft&&mmmtz&*\z%m?2> 
mn u-ty^-ppART ^ttitts u kt*s «b^e,^tc$nfe. n 

& 3 t # A £ ft T H © T 25 3 . 

J&ttffltt©«£ k tt, PPAR r ©fiti* @^(CBP RtfSHH$H*) ,h © t> t fc, 

ppar y 7 5 U -CD U #> Kf*5ii:^5^l:$n, ft 
**tt^>K**tt©«fl«jt LT PPAR 7 7$ >J-0lStt*J*lTtT^§. 

15 ppar-cbp sKmB5Hbo«HFW*M9rr « zttzzb* mm. - 
mz&v%^*)i*-ttmm®®m<D-m*wt>fr£ur). mm^-xtLrz 
£»w**fc*rr*»r&&to*, mmomm^^ti^>z.t^±^\zmm^n 

PPARtC»4=a«I*»5, PPARott^tLTIffiWSfc^b, PPAR/3& 
20 fc»«P«Kf*Mte»«UE*ftUfcMKMtttt, tf-tf-f 

PPARr©tt«fc^^T%)IIF3flE)&t3t^*fc. «PTt>U >^9R»filc56S 
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T* PPARr <D'&m\ZO\,*T, 1998 *.ttBT^#H£**:iO»*3ttT^ftCM. 
Ricote et. al., NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). ^n&tt. 1i«^<h PPARr ©Wgt3«0££*i 
TfcflKfcT?»S. ^iMClILfcgMv^/ D 7 7-yll TNF- a , IL-l 

±BBOlfeXtt» SWb7i'D77-^0i§«il: PPARr ©U#> FT**#a 

m®? AP-l, STAT SIX NF-/CB t*»WlCjtt^-r5 Z. £££ D , h 

aHS&aitt, artu-fe^-ppARrsett^-rscittCcko il-i/s, TNFa& 

cbtf IL-6 fra<Djk&&M htll >mBrf"ifi* y iz>~»-RNA fcfc^ns 

. Sfttfl:T^D7 7-5?©jfeett1J--r h^>g££fc<h^jMliiJL 
15 ft^®"?, «te&SEte*^©fijm*#A&*ifcU. U>>U PPARr U#>HK 
h*-f>©^«JM«, PPARj&«£Sk:fg3!LTV>siMR®fc© 

<othmzmzt'D<-5im&%W!t>T\,*z>. 

20 <bt^ax^ify>^><om^mmiz$>^, L*»U ^#«ttfc-r*»8T!tt, 

^ D ^^^>y <hM A,T TNF a ft £ ©&S&1M h * -i >tktoi!fi± # ft 
tMM**&LTtr>*J:fcKk TNFa&SWi IL-6 U t^-WSty £ p 

25 ftjQM#t)BU>. «lbfl!ilif^lt5yox^^7>y>4^^i > ft 

^Msnx^*. sis, ^R©sniK«{b£». ititim isi* 
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<D¥b&(R. Ross, New Eng. J. Medicine340: 115-126, 1999^)^K<^clS$n§ 

5 &zmomfflm\*£m<D tnf &g£u itciiit^an^w© 

*>K* ^6ffilB*>ftTr*OT, HftMjftffij&JiiJgL, JftJ*l«fiCLTJEfr 

PPARr £588 TNPoK4tt*ofc<«HSnTV>Ji^. o 

TNPo©a^*«HT#35KU<OT*S. ^©lEftfctt, PPARr - 

>**©lfe*R«tt*t t ox, PPARr U#> Ktt^^r^ftfflssfc-r Rlffitt 
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mtZmft (DWt&mfem&ft. &#©£«©if (Quality of Life; QOL)£^f 

^»/»*T**^tttt*t^#^„ «ttii»ua.-T^ numb. 

fMJ«»fc:J:* QOL <STOLfC*tt*Sg*?ft*r-5^i:*JtH*«ai<tooai^ 

10 3S©#a£LT#±TS££#^M$nw<5. 

n^o (Nature 386: 407-410, 1997 30. £©0Bfc«fHtitttGjlil*i, ##v03 
15 Mfc£<Dfetim£LTm%*<D\s?;<< K^#LGl00268Rtf LGD10697^ 

t, ( 2 ) ifittisiigi707 ob/ob db/db fc«na#r* ox u 

H ( 3 ) -etl^n^3!6Ttt^W^31Lfj:Vv>ai/^y < TZD £ 

20 #f ffl S t RXR CD U #> K t PPAR r © U # > H in vivo RU in vitro T 
fflSf^fflS^Tta^lxTViS. L^U n-©fls*«f*J RXR Rtf PPAR MU 
ir 7*-© >J # > K £ L Till < BTDBttCr) ViTtt, iin^TSR Sftfc H 1 *>, 

25 ^BJOM^ 

0- 3 7 7 9 0 5^ RtffflfcmHPCT/J P/0 7 0 1 2). 
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*<Dmm#ifi PPAR r'Jt 7? - (ciS£ L&&?<D%m ZMWT %Z.t 

%ttb\z, ftvftmumiz&sznz rxr o>j^>ra?.7X3^D'j> 
o2tiLRzt/&tc\t4&<D7mmzwmm\z£ vm&Ltzmmm^ ppart u 

*mmzzz^<D®m*7'?-<D>)ij>\!tLTmTz>ztte, s^* 
< & £ nr vi$r u & s o 

^u-t^-ppARou^>K$»t-^> 0 ^ne,«, pi?Lid 

mmmtrnz^tsmmmitm ■, mmm^mm jus, mg> hsj, 
nmm^tsm^(Dm^m. ^zsiz^^m^zmm-r^m^&^tsm 
15 tt^s ; mwM>m%\z&z.zmmn ; *m>, w#x ROT^>^ti- 

20 mmcommt^m 

i2fl ^«-25 K«fcs db/db Tr>x©KaMtmifM©S5ft*^r. HI 

J^^OZ10BlIt3 12ii^Odb/dbT^X, 10^(D^M^^»t, 
25 iSHhmm* 720-740 mg/dl K&SJ; 5 K-fMc^Tfc. -S*£*M^ ft&O-f* 
£te£$J-25 U fl^-25&60mg/kg£-BHs!MP&^L/c. ♦: 

MM®, " : Sfe*. **P<0.01 and ***P<0.001, in Student t-test. 

H3tt, <fc*fc-l tfl:^*.26 (CO;?, NOD I mgJft»£?l&»X 

^^To ♦ : mmm, A : fl^^-i <D 25mg/kg □ : 0) 50mg/kg & 
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X : fc^-25©50mg/kgp o -t*HSh-»ttl 08M>&*jfcSttTlr>*. 2 4 
JfcT5%©W£|ga«&5. . 

L<\Z7)X,T-)V, 7U-;k (0,-0,5) 7;W7'J-;K -CH 2 COO 
H, -CH 2 COO (0,-0,5) TVWk -c (=o) (0,-0,5) 7JU* 

15 ;k -c (=o) 7D-;k -c (=o) (0,-0,5) 7;mwj-;p, - 
c (=0) (ch 2 ) ,^, 5 cooh, -n^y-r^x^y-n^y-fj^e,^ 

n4<fc^«jT*«, «rt Uir^-PPAR © >J #> K #9!IB»*C T7 

^7;P7 J tK^©3&afcttii^^iJ^ (MM*, fMy-fK) 

Jl'T^rkKS^U ^*>^7;Uxth'8l5»©3-ajBK:ttiaa^ffi(® (ffl 
*^»rtU-fe^-PPARk:«i^r*Cit*JT?#St>©ir»5.*5IWtt*fc,iC: 
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10 it (5) *)Vi')\,7)V ; r\LY2®.W.<D7m&<DU\$. - (C,~C 5 ) 7)V 
*)lX\Z7)\sT-)l. X\Z-C (=0) (C^Cs) 7MKi«5$tlTUT 
;R 2 «, H, - (C,~C S ) 7)\s*)lXU7)l>r-)l, -CH 2 COOH, 

-ch 2 coo (c^Cs) 7;u*;k -c (=0) (c^c 5 ) 7)V*)V. - 
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*5%W<D4t&m$. Ascochyta viciae tzE%t%m?Z> Z.t\ZJ:<0 M£.2 
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-Atf 1972 fZ\zm%Ltz&W.M Ascochyta viciae ^>tn,±^jn 
(Tetrahedron Letters No. 25, 2541-2544) X\ *1«7X3 7 y J > t ffl9%\Z 
7*n!7aV>%hm&?Z* 7T.H^P'J>tt Ascochyta viciae W 

\Z & Nectria coccinea* Fusarium sp., Cylindocarpon lucidium, Cylindrocladium 
ilicicola, Cylindrocladium sp., Verticillium sp. ^(D^^.M^M^.'f ^> Z. £^$8 

fcl*. 77 n 7 y J >\$ Ascocyta viciae K#gl$&ftit*M$lT& 5. 
£ScK:J;oT£j£-fS;i£#T£S. fcfc, £©7j&te7X3^DU>&l£77. 

nyyy> % MrXfc-€-ne©»3M*:o7>'JWb» 7;wwfc©fc»K: , bfflv»*c 

fcg|D©I!C-?H£mi, 7i"Jk MJJk +y'j;K t'7iZJK ^75=-JK 
7>HJ;k 7it>NU;k RlX^n&*U~3fi©e*SK:J;oTflllft$tl 
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m 

mm*l&T1S#Z>im Z\ t L ft (J. Antibiotics 24:& 681-686, 1973 

5 mS Jpn. J. Pharmacol. 25: 35-39, 1975) . $ <b £#fgBJ# <b \t. SlfilJE^^^ 
7\>UT& £ DOCA mik&y y h £77 □ lyj >%mn®5-tZ>t.st0.!£O±%- 
teffl®LtJi^tf<bMmffi(Di$m*&mZli:Z>ZtZm£LT^Z> (Eur. J. 
Pharmacol. 69: 429-438, 1981). 7737?/ >#ft1f Z ©J: ? &f£ffl Sr^T© 

10 775U-(cmf 5PPAR<DU#>K<>:LTf£fflU ite^O^^^f-g) 

^fft±l^(c*5^T77zi7DU>, ^cDiii^&#FRtff^#^\ mm 

XZ^ZZtZftitiL, •ZrtlZtfBXRRtfBAR U -fe77~<Z> <J #> £ 

U-fe7*-0#Sl$U:ff>KT&-3T, FX (RXR) £tf*-;n^> 

7-l^V-f >gg (RAR) U^7-£f£tt<tL&V> 0 7^3^7DiJ>©tJk> 

20 U t^-X-/1-77 5 U-tCS«PPARRtKRXR05R^Stt^L^ & 
Aste^OfgSiSrfiiii^iiS. no<D'J-fe77— (h^-nT&U FT 

25 53iciMl?$^T, H^SI^ *MfeiliifiiEE&, Jtifatt'L^S, SHIMS 

tfz.nt><Dm&.},z-&ffl-?z>m&&%},f e>n^ 0 ?bt: ppar^m^^s-t^^ 

3. A&WlCte PPAR ^#fi{C^ST?>*^cDmii^>R^ni'l5S#1-^S 
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5 KTte&< » j£< U >/t^a^> BJWRlKJiff K:5g3i-rs PPAEr * fcfiHfcffcS 
t^,^^^MT^5. PPAK ttJlilW»ffi«iat^LT^5©T> PPAR 

Wf- NF-zcB Jlilfro«tt^jEBfe#*«»|#T#% (B. Staels et al., 

Nature, 393: 790-795, 1998 $0.^*0, #S£"8£7^:b5fb£^fci75V jJ?-»J- 

m mm \^»m\z$smts ntzmmmvmm 1 1 a g 5 % ©Tua v>. to y -t 7° 

*-PPAR SHfiSfciSttfttS^WJ v>> f >vX>v^->^k^(TZD 

tlU^^fcfetS^n?.. TfcJfoS, TZD^tePPARr 'J-fe:7**-£@5t<fb 
15 Ufcfc;*7=>7*7A^o/S:<^b^^©(C^U jzfZmeXt&mt in vitro 
Tfc PPARr U-feT'^-fclg'&'rs. 

MM 

toxe^n mfcasau em, ij^mu mi mm, 

xtmm®mtsi£zttLTb&\,\ -mzmm±m®L?z>mmmz, 
.k^trsanRKjKDT, *56w©fls^«*«D i~99 (a«) %^ru &g& 
e^»^*^99~i%^wutv^ 0 zwmmmt. &mmmm&t[sX*R 
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w<D4k&y>&® 5-75%^ t> MK>\m%ti.mM&%ffi,mte%&i'T^z>o 

Jtkg&fcDT 0.1-20 mg/kg 0, M£ L < 0.2~5 mg/kg £o 

Rf^MoiKM^Dp^Tiis-r^. ^(D^otmi&Mte, mi> 

HJ^A, ^^;u-k;ua-x, ^l/tf^xwHr^a-x, /WKo+^o 

a, #'jy;i^-h8 0, y;i/t^>^yj|gj»asxxx;k xf7'j>i^'Jt 
25 ^4 0§m. 
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7jc©^tt^ii^#t>J6Til^^(!:75^^nTV^. fol, gi!#Ht-f 

z.t. (i) 7ktn^*mM?%%mmzmtfz>fzibw%L?i\:Tz>z\t 
i/v 7&m<Dmmt. mfc^frb&w2ntcMffift<D±®m&&-mmz'?xi? 

oW£©-C&£. 
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mm i 

YUTTsU-y^J >WA<D & o fc£j$Lfc. imitf- h U £A 0.16g (4.0 mm!) 
£JBH ^>7K 0.7 ml \Z®ML. im-eftnLtZifiP, AgN0 3 (0.34 g, 2.00 mml) 
©llft-f t>*igi(0.7 mDft^LfoJlDAfc, £j«Lfc«^«©*!K»i6K:7* 
n7^/>(0.2g,0.476mmol)©v^1i->^ (1.4 ml)£iJD*.fc. 
^IiatHPIfrWbfct, 7K-v^1t>jg^W(l:l)-e#f?L, «-fhT 

£->u #y;ni * 5 pt h ^57^ d;m ?>-.7±h >(60:i) 

Kl«fc0«f«UT5 s kKn7XD7 77>0.047g OK* 24%) £#fco 

139.5-140.5*0 IR (cm-1): 1680, 1635, 1555 J H NMR (ppm): 1.35 
(6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (1H, s), 12.69 (1H, s) 
IS C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12, 156.17, 162.15, 184.66, 193.30, 207.20 7C*^*f H 
mm(%) C, 65.88; H, 6.54. fHHi(%) C, 65.94; H, 6.50 



mm 2 

A. 4-aEthoxvcarbo nvlmethvl-2-amethvlascochloriii (1) ; 27 
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7miti- h U V A(60%, 23.1 mg, 0.578 mmol)£^>^ >T»&, DMF (1 ml) 
IZMM Lfzo Zti\Z 2-O-methylascochlorin (0.220 g, 0:525 mmol)<£> DMF(2 ml) 
*tt£WTU MT3 0»tK»Lfc«» 7 D*&®X ^(0.0641 ml, 0.578 
mmol)<&iJP^, 5 OtnMBfKSBfcbfc. ££fc£l&ft8fc7>^x£A*»ifc 

^D?h^77^- (Si0 2 15g, ^-^-TOx^) (CkO^MtT 0.204 
g(77%)<2 (1) (^S^SI^^M, as a colorless gum) . 

IR (film): 1765, 1713, 1694. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (1H, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H, s), 3.65 (2H, d, 
J=7.0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (1H, d, J=16.0 
Hz), 5.46 (1H, t, J=7.0 Hz), 5.89 (1H, d, J=16.0 Hz), 10.42 (1H, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H) + , C 26 B.„O^C\ + H + }, 

15 507 {(M+H) + , C^H^Oe^Cl + H + } 

B. 4-aCarbo xvmethvl-2-qmethvlascochlorin (2) : Jfc'&fe 27 

±X5TQ% 6 tlfc(l) (0.207 g, 0.409 mmol) £ * ^ J - JU(6.2 ml) \ZMU h , 20% 

mmt} y o&Tkmma mi, 1.45 mmoD^iip^T, ^?&t 2 mmtmvrco Rj&m 
20 £ 3N mmr P H2 \zmmvr^ i-f^ftasifc. mmmz*, mmntm* 

*su mw*isv*y)v%7i>t7U'?h>f7y'<- (sio 2 i5 g , ^dd^> 
-**?;-)V) iz&mmLx 0.122 g (63%)© (2) *%tc m&%iffi®viwn, as 

a colorless gum) „ 

25 IR (film): 1715, 1696. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (1H, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (1H, d, J=16.0 Hz), 5.43 (1H, t, J=6.9 Hz), 5.89 (1H, d, 
J=16.0 Hz), 10.42 (1H, s). 
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mm 3 

4-Q-(4-Carboxybutanovl)ascochlorin (4) ; 29 

ascochlorin (0.150 g, 0.358 mmol) £&7KfcfUi/> (1.5 ml) C&ffiU A-i> 
5 *^)IT 5 J M >J >>>(4.4 mg, 0.036 mmol)<h ^;W^fczKtt(0.049 g, 0.430 
mmol)?:Jn^fc. 5 0 lNffiK&JP^T pH2 t U @£ 

7 7 w - (Si0 2 13 g, ^*^>-#B6x^;W fc«fc 0»«UT 0.081 g(42%)<£ (4) 

10 *fcfittfi£LT»fc. 

mp 120-123*0 IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDC1 3 , 
500 MHz): 0.70 (3H, s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (1H, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 

15 (2H, br d, J=6.0 Hz), 5.35 (1H, t, J=7.0 Hz), 5.39 (1H, d, J=16.0 Hz), 5.87 (1H, 
d, J=16.0 Hz), 10.30 (1H, s), 12.54 (1H, s). 

mm 4 

4-aisonicotinovl-2-amethvlascochlorin (5) ; 31 
20 2- amethylascochlorin (61.3 mg, 0.146 mmol) £&7Kfc!Uv> (l ml) \ZM 
tfU mMV-n^y-Olimm. (71.7 mg, 0.403 mmol)*iOA&. 

25 ^'JI/*7A^D7h/f77^ - (SiO 2 10g, ^Dr>-mWL3L^M IZkVmM 
VT 69.3mg (90%)© (5) ^%Tc m&1fflfoft*m, as a colorless gum) . 

IR(film): 1760, 1710, 1700. NMR (CDC1 3 , 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (1H, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (1H, br), 3.50-3.63 (1H, br), 3.88 (3H, s), 5.29 (1H, d, 
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J=16.0 Hz), 5.34 (1H, t, J=7.0 Hz), 5.82 (1H, d, J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (1H, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 {(M+H) + , C 30 H 34 NO 5 36 Cl + H + }, 526 {(M+H) + , C 30 H 34 NO 5 37 Cl + H + }. 

5 am 5 

4-6>-Isonicotinoylascochlorin (6) ; 30 

ascochlorin (0.200 g, 0.494 mmol) £&&zkfc:'J v> (l ml) fci&RU Wcrf 
V—nV-JIMmSL (0.242 g, 1.36 mmol)^JP^fe. Elfcifc££fflT? 3l$WJi 

x;P*»5Sttfi-rSC:fcfcJ:D*»«LT 0.199 g (79%)© (6) Zm&m&tbT 
»&. 

mp 119-121*0 IR(film): 1752, 1711, 1642. NMR (CDC1 3 , 500 MHz): 
15 0.68 (3H, s), 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (1H, m), 
1.68 (3H, br s), 1.86-1.96 (2H, m), 2.33-2.44 (3H, m), 2.69 (3H, s), 3.34-3.46 (1H, 
br), 3.46-3.60 (1H, br), 5.29 (1H, d, J=16.0 Hz), 5.36 (1H, t, J=7.0 Hz), 5.82 (1H, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (1H, s), 12.60 
(1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)\ 
20 C 29 H 32 N0 5 35 C1 - H + }, 510 {(M-H)\ C^H^NO^Cl - H + }. 

mm 6 

A. 4-aAcetvl-2-qmethva ficofuranone (8) ; 27 Qiffiggfe 

4-O-ascofuranone (0.301 g, 0.651 mmol)£7i? h >(2 ml)fcJ8# U m&tl ' J 
25 A(99 mg, 0.716 mmol), 3 S^t* 3^(0.0484 ml, 0.781 mmol)SiBAT 2 P$ 

XEIIU iMy'J^M7A^07hif77^- (SiO 2 10g, 
U->.»KX9=-;W fcJ:O|»«l,T75.5mg<24%)0 (8) (&E&*69ltttt 
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#lSt, as a colorless gum) » 

NMR (CDC1 3) 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (1H, dd, J=18.2, 
10.0 Hz), 2.47 (1H, dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (1H, dd, J=10.0, 6.2 Hz), 5.08 (1H, tq, J=6.5, 1.3 Hz), 5.52 
(1H, t, J=6.6 Hz), 10.44 (1H, s). 

B. 2-frmethvlascofuranone (7) : ita^H 27 
±Tt#/c(8)(63.5 mg, 0.133 mmol)£*^ J -JK4.2 ml)l:i«L, \%*&fcjr 
10 h U •> AtK^(4.2 ml, 1.05 mmol) *]}\lZ.^UT* 4 V$f$lfflftLft. Kfom* 2N 

T h -(Si0 2 10 g, Mr-t^-St&X^K J: D*tSS!LT 52.1 mg (90%) 

15 CD (7) as a colorless gum) 0 

IR(film): 3390, 1756, 1686, 1564. NMR (CDC1 3 , 500 MHz): 1.22 (3H, s), 
1.29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 
(2H, m), 2.40 (1H, dd, J=18.0, 10.0 Hz), 2.47 (1H, dd, J=18.0, 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (1H, dd, J=10.0, 6.5 Hz), 5.20 (1H, 

20 tq, J=6.9, 1.2 Hz), 5.51 (1H, t, J=6.9 Hz), 6.35 (1H, s), 10.37 (1H, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H) , C 24 H 31 0 5 35 C1 - H + }, 
435 {(M-H)", C 24 H 31 0 5 37 C1 - H + }. 

mm 7 

25 4-Q-(4-CarboxvbutanoyI)ascofuranone (9) ; ikaty) 15 

sacofuranone (0.100 g, 0.238 mmol) £Si7kfc? »J i?> (l ml) CJ££¥U A-i? 
*^)\>T^J tfUv>(2.9 mg, 0.04 mmo\)ttf)^ )VmW^m{0mZ g, 0.490 
mmol)£iD;L£. KfoWi*: 5 0VT*-&m.W&, IN iSS&^rin^.T pH2 <h m 

25 
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5 7^- (SiO 2 10g, '\*U->-B«X^;W fc«fc0*l!»UT 0.040 g (32%)© (9) 
(&fe&$a«#«, as a colorless gum) . 
IR(film): -3000, 1752, 1713, 1638. NMR (CDC1 3 , 500 MHz): 1.23 (3H, s), 
1.29 (3H, s), 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (1H, dd, J=18.2, 10.0 Hz), 2.44 (1H, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (1H, dd, J=10.0, 6.3 Hz), 5.07 (1H, tq, J=7.0, 1.5 Hz), 
5.50 (1H, br t, J=7.0 Hz), 10.30 (1H, s), 12.52 (1H, s). 

mm 9 

4-aisonicotinoy la scochlorin (10) ; 14 

ascofuranone (0.200 g, 0.476 mmol) £*!SzKfc?Uv> (l ml) Ml, mt 

-r v-nrs-vimMm (0.233 g , 1.31 mmoi^jn^c,, Kfomz^wL-e 1 
mmxmm, *, mmm^mm, maf^nm^m^ 

u-?h{f?yj- (Si0 2 10 g, ^ij->.BR X ^;w (CcfcOHIS Lt 0.135 g (54%) 

© (10) (^W^tiK, as a colorless gum) . 

IR(film): 1756, 1644. NMR (CDC1 3 , 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (1H, 
dd, J=18.0, 10.0 Hz), 2.42 (1H, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (1H, 
br), 3.33-3.46 (1H, br), 4.51 (1H, dd, J=10.0, 6.3 Hz), 5.09 (1H, br t, J=7.0 Hz), 
5.48 (1H, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (1H, s), 
12.60 (1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 524 
{(M-H)\ C„H tt NO e 8B Cl - H + }, 526 {(M-H)\ C 29 H 32 N0 6 37 C1 - H + } 



■$H$>\Z\t-&m-l. 63mg, tX*tH-h • V;Ub*^> lOmg, t9*y'J 
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50 mg, t HDv^7°alf;Hz;i/P-X-SLl2mg, W&¥b±)VU-X 46 mg, 
^JU^v'^^Hr^O-X -^-hU^Aii 10mg, 7U>S*JVy-)A 3 

5 T&#Jfcbfc. 

l&ttU&fl^tt-ll, 63g{C?Lli50^^A. 3->X*-^60g> L-fcKD* 
->ypt;u-fe;i.p-X30g, bHa+v^otr^-fejl/O-X-SL^g, $jg«f|-t: 
io ;t--n-X46g, >jJU#^->^^;u-iz:;i/D-xn^-hU7Aigiog> xf7U>l 

0.25 g omit Ltz, 

15 lb^tl-21, 100 g, m^Sir^D-X70g, ¥L«|35g. tS)Vts^riy^)V^L)V 
n-X • #;Uv"^A&70 g, P->X^-^70 g0Xr7'J>|7ny^ 
A 5 g £*I£U ^feffiO fCtT^LT-^ 0.35 g ©&£iJ£ilSLfc. 

^-I€f^7^$ Ft PPARr^y^XS K£ COS-l ilffllStC^XL^ 

25 #PPAR S^bT*€^©5B51««»UTV>*^t&wUTVia. 

COS-l M^©:/5XS HiA : ifif^Ali Life Technologies ft© 
IipofectAMTNEKISI*ffl^T3£ffijiDK:fTofc. lXl0 B ©iiffl|fe£ 10% Vi/fflJt 
Skm^tS 2 ml ©^;^y □ (Dm'l^m(DMEM)iZft%lZ-&T 35 mm ©^ h U 
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U m\zmm IsT^Zmm £ U >gt£S«7k(PBS)Tia:# t/ftl, LipofectAMINE 

fe^A** t Z^Ztztb GfiyZb is?— HS*n j etl4 mg, 
4 mg, 2 mg ^•frU/jNjfotf igifc, OptiMEM(Life Tecnologies tt)500 ml £ 
LipofectAMINE 50 ml L-fc OptiMEM 500 ml £ U#>?i-£ LT> & 
iST 15 ^Wlfc. IICDig&IK 100 ml t OptiMEM 400 ml ^IkdLT^ h 

h U JDW»6!R3ILTI»3cU fgtt^SLAcifaM lO%fcttSMMt&<&trDMEM 

mmzmz, 37x:t? 20 mmmmistz. »»iiTiii^Mf 1, n, 12 

* h U iO^^i?! LTBfc£Lfc|£> 250 ml ©£ll«?§fl?*l8c (25 mM Tris 
phosphate buffer (pH 7.8), 2 mM 1,2-diaminocyclo-hexane-N, N,N',N'- 
tetraacetate, 10% glycerol, 1% Triton X-100 £JD;L, 7/\*-^'JX7>Ti 

MzmMLxm&tco. mmmmvTmm^±\zmmvftW:> 4vrm^m 

(15,000 rpm. 2 min)U£±M&aB£ffl©tt*4£ L-fc. 20 ml <D±m\Z 100 ml © 
;k>7 x 5— if£Kfcifc(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml <D DTT-Tricine buffer (pH 7.8)&$ftlU / ^ -^-(ATTO 

/-fe>u— AB-2ooo>Tftjt*aijtufc. *A&sp«jjtffl©/3 h->^- 

•SSI^fctt, Luminescent 0 -galactosidase detection kit II (Clontech)££l V*T, 
PPAR U^f>HT»*H £ j&sftiB LTz* 
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& 5. *9tmWt&to\Z£Z PPAR , J*79-<Dns&<£t»7jtiGT-<DGSm± 



PPAR a PPARg PPARt 



hu<f - +T+T" 

\£*#Vf*/> - - + + + + 

- - +++ 

<t&®)-1 - - + + + 

ffc£*-21 - - + + 

<t&®>-25 - - + + + 

i£&to-26 - - + + 

fc£*-27 - - + + 

ft&#l-29 - - + + + 



+ + + + : <10^&T£ffitt<fcCD 

+ + + : 10*~10*Mfcffittft®t:-£*«fc5 

+ : >10- , M(Ctf-i7^fe?, 



XxO> • (DOCA) & 10 mg/kg&T«!#Lfc. J&ifcTfc^X* 

-»8t9y h (12 IB) *>SfefflW»£«ajLfc. ffflgffiffi^;/ Mi-iIW©|g« 
»!W©«fc:^»K:-»ic»^itLfc(n=6). =»cd&*>©-o£»!«8 % 

tt&m-\ &j*mtvtc. K&m-i itmrnrnmsms^^ ioo m g /k g a»p 

Jfaffi«%5SIC±#b3ilBfctt^ifiiBE)&* 180 mmHg £j®;Lfc„ H»B*>£ 
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^n^ofc. 7 a i caws u »iw*ftiR*»mb, .*;pTU>«iaoa, ib 

-*0»raBMMR*&D¥$ 1.72±0.74fl(mean±SE)©»flRffl*»>L» RjftLfiE 
D©»BR«ltt¥^ 0.51 ±0.37 fi(mean±SE)T?*ofc. *S28©fl;£&fcJu ijggp 

io ^b^-i7 (omfctemffimmffi-??* c57BL/k S j db/db \z&\tz>g>$t&m<D& 
&tmmmmfflm®%*x<D&?f3:mmT?mwvtzo 30-32 a^©tnt db/db 

10®&7>^AT2»tC^t(n=5), -#£**flg», «£{b^-17 W 

hmmmmn ce-2 mmtb. \t%m-n *7-tY>\zm>Litvt, mm*tm 
vmamte* rnno o.i%t;&s. »j!Bft**%>H*©7*h>&fiDjWfc«, 
s»t'bsai©7BKitt^jigfi8«&#^ ma. 

MS£Lb^£.#© 5 HKIttJ&«*^b^-17 * 0.lSSS£Lfcfij3*»£#;L 
20 fc. 6 K: 4 BP*1 »j»«»fcRbTia*UT^6, 20-24 B@ 

©50KWo.l%^-17^ff3^Wc. db/db TC7X«^|»^-vt 

25 iiiws is^+jjtLTt) 24 mmmT»t>m.m$mm\t. 
nmmmt^T 5o%^TTMb£tM7 ftft*mL&&&irt 

mmm i (x vu-zt k v k -> >%m^^-t s 7x □ 757 >©@m^) 

^mm250if9AW^X^-myyh\ZXhU^^/hiy> (50mg/kg) 
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h h V h -> >&4©ifi^ B -0, 100 mg/kg £7 7 t'7^A^CIiS 
LT«PS:4Ufc. »ltl&7B@<h 14 B 24 HSIHJJRgU 24 

*n\ti BST4.ifg> i4 BST4.5jg{c^jjpb^. untcstu fb^%-lS# 

»T»i«K*»J»»tJt^, 7B@TM1.4%, 14 BST43.6%i:WiC^iSV^^ 

R«!»BB»oafi«tttt^Ra»tlt^» 1.5 fglcif JDU -fb^-l 
»R<!jfc#HR»i:Jt^ 7B@T 14.3%. 14 B @T 23.3%^ft^nW^KM4>b£= 
U ttSJgiattftft&ftt 80 g/a-C»5©tC»U 18 g/ 









MS??! 




MM 


7 


38. 4 ±1. 7 


32. 9 + 1. 9* 


27. 0±3. 2* 


(g/ral) 


14 


42. 5±1. 7 


32. 6 ±2. 9* 


26. 8 ±0. 9** 




7 


169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 


(ml/rat/day) 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1. 0** 




7 


128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8±1. 7** 


(ml/rat/day) 


14 


159. 8 ±5. 3 


79. 7 ±12. 5** 


17. 5 ±0. 8** 




7 


8. 85 ±0.36 


5. 39 ±0. 55** 




(g/r at/day) 


14 


12. 05 ±0. 38 


5. 78 ±1.09** 






7 


291. 0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


(g/r at) 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 




**Mt£4*-l n=8, ttftftffi 


H» n=5 



*P<0.05, **P<0.01, in Student's t-test. 



31 



WO 00/53563 PCT/JPOO/01497 

10 m<D 12 ilfr db/db T^7Xffi#» bUtia. t,M^©¥^Jto*Sffi^ 700 mg/dl 

LTSI^-vtiK^L^o «— B— UK 60 mg/kg SMPg-S-Ufc. 

5 Htl^^l, 2, 3, 5, 7W1 0BSI:S»^'>i$ttLTii 

3 BSOT«90%^±t)««W>Lfc. Mte&43 Bg^WlfKM^U 
7 Bg"e30%m±©{gT¥^*Lfc. 

10 

-P£te£^a50mg/kg&#p, -mitit&m-l (25mgykg) gl 
<0 (D~m^it^-25 (50 mg/kg) g#itLfc, fb^-1 RWk^-25 « 2% 

15 T?\i73&m\zMmLTmm-M. Rmt&m\zMmn\z&$-Ltc. t^;us 

fe^VTc (HI3)o 
g»J 1 0 

fePPARr U^y^-(C*^B^©{b^^^-r^^<He>/(»^^Lfc. W>4\Z 

it^-2i titfmt Lxm vifc u ^ y > \zz> ^x<d± >-y— y ^ a^^t. 

^£>§HS>^&«fc? K#fSBJ<Dfl:£WSin vitro T?*> PPARr 'J-fe^-fctt^ 

25 

mmmi i •(a^>v^ x<o^ft-iic«tsffiigifa^ffl,ih) 

«t>ttl»»&atf . £afc#B8fc TNF a ©U)<i££a3fca6©}f 
i&V— 1 Lfc.tttt© 5 ®^ddY^-x">7> 4 0 m*Mfc%b\Z 5 SfC»lt(n=8), 
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m*&mLti\,mte* mmfmtvtt. %>mm<D®m2 4mN\&fre>='D<D 

i*tC{fc£tl-l £*tt-6tl 100-400 mg/kg SJ|»Krt«!#L, & 0 
-lft^*Jb»ltT*<&O.MtU/-f->^0 (0.2 ml) #>3fflllfrg 
«t©8 BBk:S^>T^o^«J;0Sftb, ^IfcM ^WtWS 



S4» 

(ms/kg) 


(g/iliouse) 


(mg/ai) 




0 


40.0 ±L0 


401.1±73.8 


MM 


100 


38.0 ±1.0 


258.2 ±53.2 


NS +++ 


200 


36.7±0.7 


185.1±26.2* 


P<0.02 ++ 


400 


31.3±1.1 


99.1 ±18.3** 


P<0.002 ++ 


0 GE»*HS») 


30.0±0.5 


47.7 ±3.5*** 


P<0.001 + 



a) Student's t-test. (n=8) 



£X©&M&B£jioTM4>U 6 B@£ii^S&fcD^£x*;i/=£-A*^> 
«»*^8iBt*rsx^;^--d<tB»*Tigofc^«)Ott5ET»4. # 

>«^e>© TOTo»«tttmK:«k*(a)«fl;sjs©fflii, (b)*«a»ic*^s-f 

-1 te%>Mmz&ZTNFam£*WfflLT^ZZttfjf:tEfttZo 
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It $ © $6 gg 



1. 77^75/> ; mmzTXnyy/ >mMftX\t7Znt7ni)>m 
SM^x. ^fc<£fc:*;io/;P7;^fc: h*SB#£WU ^*\/k>;U7^xt 

<\i.7)V*-)W 7U-;k (c,~c 15 ) 7W7U-;k -ch 2 cooh, 

-CH 2 COO (C,~C 1S ) 7;Wk -C (=0) (C r C 15 ) 

-C (=0) 7'J-;k -C (=0) (C,~C 1S ) 7)V*)V7*)-)V, -C (= 

O) (CH 2 ) 1M5 COOH. -^;i)lX\Z-1V-n3-;^)\ / frz,uz>®£ 

2. ft£^#, 5£: n _ 



R,te> H. - (C,~C 5 ) 7')V*)VX\t7)Wr-M Xtt-C (=0) (C, 
~C 5 ) 7 )V*)VT*3bK) ; 

R 2 te, H, - (C^Cj) 7)V*r)\,X\t7)V*r-)U* -CH 2 COOH, -C 
H 2 COO (C^Cs) TJ^JK -C (=0) (C.-Cj) 7;^Jk -C (= 

o) (ch 2 ) ,. s cooh, -□^y-r jwxte-rv-:33v-r;i/-e&D : 

(fil, X# I I 
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5 




T*0 ; 



R,tt, h, - (c,~c 5 ) 7;u+;pxtt7;u^r-;k xa-c (=o) (c 

2 ~C 5 ) 7;i/*;UT&D ; 
10 R,tt, H, -CH 2 COOH, -CH 2 COO (C,~C 5 ) JJ^Jk -C 

(=0) (c,~c 5 ) 7;wk -c (=o) (ch 2 ) ,. 5 cooh, =.u?j 

R 3 tt, HXttC-lT*5 



15 XteX*«, 




; 



r,«, h, - (c,~c s ) 7)v^)vx\rr)^r=.)v. x«-c (=o) (c 

,~C 5 ) 7;WUT»0 ; 
20 R 2 «, H, - (C,~C S ) 7;k*;kXte7;i^~;k -CH 2 COOH, - 

CH 2 COO (C,~C 5 ) 7)V*)l. -C (=0) (C^Cj) 7;u*;k -c 

(=o) (ch 2 ) ,. 8 cooh. -3fy^;pxtt-rv-zi^y-f;i/T*D ; & 

R 3 «, HXteC 1 
25 T»$n*<k^tt, Xtt-tOERtLTW^T^Sift. 



4. it: 
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R 1 ^ H, - (C,~C 5 ) 7J^Mtt7J^-Jk Xtt-C (=0) (C , 
~C 5 ) TJWUT&D ; Xtf 
R 2 tt> H, - (Cj-Cg) JJ^JK -CH 2 COOH> -CH 2 COO (C, 
5 ~C 5 ) T)V*)V, -C (=0) (C^Cs) 7JWk -C (=0) (CH 2 ) 

(fit, R^HTfcO, ^R 2 ^-CH 2 COOHXttZ35 1 ;^ra5« 
] 

10 

5. Sf#S3Xtt4CIB«©^'&!»T*S, gErtU-fe^-PPAR-OUtf 
Xte 5 ^K:tBft©J£|*! U -fc y^-PPAR (D U # > H t » EH t LTfF^T^ £gs 
ffFE> m. TO> »«RrW»H*^tr«g©«ttife*E, tttffcS 

25 

ttxttwzmsmim. 1 > 2xtt5«k:iB«©Sf«gu-fe^-ppAR ©u^> 
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tztb<DHa.f&M. 

5 

i o. nmm\zm*Wi.m^$-vvAR u#> h*tt#tt©aeit*© 
&it, ftmms/x\z^®<Dit®\zm)itt&<»mim i , 2, 3x«4icfe«t 

10 r^^t^t^, irsa^j*. 

mm-.sk^. im* wm. mm, m^Rxsmm^^m^om^m, Mmce 
15 ttmm&\zmmtzm&&iniz^tsm&&m ; *^^>mic^^^^m : 

#>\z^ms.mm%imi. 2. 3x\t4m\zmm.(Di\:^m^. mm\z^K)m.^t 
LT$?®T'%z>mmttbiz, m%mm\z&j*?z>z.t*%ts, huie2?&. 

13. minima mmm%Gi&Rmmmm$&m®m^®mftT®m-v$> 
25 mim 10, 1 1 x« 1 2 tcismo^fc 

iz£DmmtLTm®^zmm®$:t>b\zm^. femRis/xit^Morz® 
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15. ^fixttw, -f >^u>aa«tt«atj:*Hffliiia(ift^trtiR 

m& ; sk^, gfflL ML Rff, J®^ROTE^^MSOl§«^, tttffci 

3 x\$4 \z&m<D4t£®<Dmm. 
1 9 . mmximmtf. < >x u >aattt«sfc * * n mmmm^tsmm 

ifm. ml mm. »raro*&from®tti&*£. mmzs 
tt&mm\zMm?z®&0kmzistsm&0km : *w3>mm\zmzLzmmn •, 

m©^o 
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5, ttsf^ 18, 19X«20 tCfB^OM. 

/^S075ySt©y^7lI^oT, K^^fflf*^ 1 , 2, 3X&4 
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l$M(B) 



*P<0.05 and **P<0.01, in Student t-tcst 




**P<0.01 and "*P<0.001, in Student t-test 
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["I Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

(See Extra Sheet) 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentence s of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 



1. []]] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2 * EH As aU searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. B No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position 

of the orcyl aldehyde moiety are substituted by d.xsalkyl, - isonicotinoyl, etc " 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4. aa 

Therefore, invention as set forth in claim l and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

„ ?5 iS UnC u 6a u h ° W f ^ r diseases /conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 'and 
the diseases/conditions as particularly disclosed in the description 

t^oM^ 9 ™^ 9 claims i' 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. >™««om as 
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As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascofuranone; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter) . 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone ; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
not an invention with the use of a finding that the above-described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds. Suchbeing the case, these two groups of inventions are considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
awhole)". Suchbeing the case, thesegroups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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